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© A semiconductor device according to the 
present invention includes a substrate (31) made of 
an electrically insulative material having a relatively 
high thermal conductivity, a metallic pattern member 
(32) provided on one major surface of the substrate 
and having an external terminal portion extending 
from the substrate, a semiconductor element (36) 
mounted on the metallic pattern member, a metallic 
layer provided on the other major surface of the 
substrate, a heat dissipation plate (40) fixed onto the 
metallic layer, and a mold body for coating both the 
substrate mounted with the semiconductor element 
and the heat dissipation plate so as to expose the 
external terminal portion. A method for manufactur- 
ing a semiconductor device according to the present 
invention includes a step of mounting a semiconduc- 
tor element (36) on a metallic pattern member (32) 
provided on one major surface of a substrate made 
of an electrically insulative material having a rela- 
tively high thermal conductivity, the substrate having 



a metallic layer on the other major surface thereof, a 
step of fixing a heat dissipation plate onto the metal- 
lic layer, and a step of coating both the substrate 
mounted with the semiconductor element and the 
heat dissipation plate (40) with an insulative material 
so as to expose the external terminal portion (32b). 
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The present invention relates to a semiconduc- 
tor device mounting a power transistor, a power IC, 
or the like and a method for manufacturing the 
same. 

A conventional resin-molded semiconductor 
device mounting power devices such as a power 
transistor and a power IC, is so constructed that 
the power devices are electrically insulated from an 
envelope (a peripheral member of the semiconduc- 
tor device) other than the external electrode termi- 
nals (leads) in order to prevent an electrical short 
circuit from occurring between the power devices 
or between the power devices and externally- 
mounted heat dissipation plate. This type of con- 
ventional semiconductor device is shown in FIGS. 
1A f 1B and 2A to 2C. 

FIG. 1A is a plan view showing the inside of a 
conventional semiconductor device, and FIG. 1B is 
a cross-sectional view taken along the line 1 B - 1 B 
of FIG. 1A. In these Figures, reference numeral 11 
indicates leads. The leads 11 include a large bed 
11a, and semiconductor elements 12 are mounted 
on the bed 11a. The semiconductor elements 12 
are fixed onto the bed 11a by solder 13 and 
electrically connected to the leads 11. The leads 
11 constitute a lead frame. Electrode pads (not 
shown) are provided on the upper surfaces of the 
semiconductor elements 12 and electrically con- 
nected to the leads 1 1 by bonding wires 1 4. 

The leads 11 mounted with the semiconductor 
elements 12 are coated with an insulative material 
such as epoxy resin in order to electrically insulate 
the semiconductor elements 12 from outside. Part 
of each of the leads 11 protrudes from a mold 
body 15 formed of an insulative material, and this 
protruding part serves as an outer lead. A heat 
dissipation plate 16 formed of metal such as Al or 
Cu, is provided through an insulating layer under 
those surfaces of the leads 11 which are opposite 
to the surfaces thereof mounted with the semicon- 
ductor elements 12, and the insulative mold body 
15 is formed between the leads 11 and plate 16. 
The mold body 15 can be obtained by arranging 
the leads 11 mounted with the semiconductor ele- 
ments 12 and heat dissipation plate 16 at regular 
intervals and then by transfer molding using the 
insulative material. 

FIG. 2A is a plan view showing another exam- 
ple of a conventional semiconductor device, FIG. 
2B is a side view thereof, and FIG. 2C is a cross- 
sectional view taken along the line 2C - 2C of FIG. 
2A. In FIGS. 2A to 2C, the same components as 
those in FIGS. 1A and 1B are denoted by the same 
reference numerals and their descriptions are omit- 
ted. In FIG. 2C t reference numeral 21 indicates a 
ceramic substrate. A circuit pattern 22 of copper is 
formed on the mounting surface of the ceramic 
substrate 21 , and a copper layer 30 is formed on 



the opposite surface of the mounting surface. This 
substrate is a so-called DBC (Direct Bonding Cop- 
per) substrate. The circuit pattern 22 has a large 
bed 22a, and semiconductor elements 12 are 

s mounted on the bed 22a. 

A heat dissipation plate 16 is fixed onto the 
copper layer 30 by solder 23. A resin case 24 is 
adhered to the periphery of the heat dissipation 
plate 16 through an adhesive layer 25. The resin 

io case 24 is filled with a gel material 26 such as 
silicone resin, and the semiconductor elements 12 
and DBC substrate are coated with the gel material 
26. A casting layer 27 of thermosetting resin is 
formed on the surface of the gel material 26. Fur- 

15 ther, a terminal holder 28 is provided on the cast- 
ing layer 27, and pin-like electrode terminals 29 are 
attached to the terminal holder 28. One end of 
each electrode terminal 29 is electrically connected 
to the circuit pattern 22 through the casting layer 

20 27 and gel material 26. The other end thereof 
protrudes from the terminal holder 28 and serves 
as an outer lead. 

In the foregoing resin-sealed semiconductor 
devices incorporating power devices, it is important 

25 to cause the heat generated from the power de- 
vices to quickly dissipate outside, that is, to im- 
prove the property of dissipation heat. Therefore, 
the characteristics of the power devices can be 
made effective, and the reliability of the device can 

30 be maintained even after the device is used for a 
long time. It is thus very important to reduce ther- 
mal resistance applied from the power devices to 
the surface of the envelope (peripheral member) in 
order to improve the property of heat dissipation 

35 from the power devices. 

However, the conventional semiconductor de- 
vice shown in FIGS. 1A and 1B has a relatively 
high thermal resistance. This is because thermal 
conductivity K of the insulative material used for 

40 the mold body is considerably smaller than that of 
ceramics or the like. 

Because of restrictions on the manufacture 
technology, thickness A of the insulative material 
between the leads 11 and heat radiating plate 16 

45 cannot be decreased to such an extent as to show 
the same thermal conductivity as that of ceramics. 
For example, if the semiconductor device shown in 
FIG. 1B is manufactured by use of molding resin 
having the highest thermal conductivity on the mar- 
so ket (K = 0.04 W/cm- *C), thickness A of the in- 
sulative material has to be not more than 0.12 mm 
in order to obtain the same thermal conductivity as 
that of alumina ceramic (K = 0.2 W/cm* *C) hav- 
ing a thickness of 0.6 mm which is used in the 

55 semiconductor device shown in FIGS. 2A to 2C. 

According to the current manufacture tech- 
nique, however, thickness A is limited to 0.5 mm, 
and cannot be set to 0.12 mm or less. Since, 
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furthermore, the average grain diameter of molding 
resin is about 0.3 mm, if thickness A is set to be 
smaller than 0.5 mm, a void occurs inevitably, and 
the semiconductor device is reduced in quality and 
reliability. Consequently, the conventional semicon- 
ductor device shown in FIGS. 1A and 1B is inferior 
in heat dissipation. 

Though the conventional semiconductor device 
of FIGS. 2A to 2C is superior in heat dissipation to 
that of FIGS. 1A and 1B, it requires a larger num- 
ber of structural elements and a larger number of 
manufacturing steps, with the result that the device 
is complicated and expensive. For example, the 
number of main structural elements of the device 
shown in FIGS. 1A and 1B is five (lead frame, 
semiconductor element, heat dissipation plate, 
bonding wire, and molding resin), while that of the 
device shown in FIGS. 2A to 2C is nine (DBC 
substrate, semiconductor element, heat dissipation 
plate, bonding wire, adhesive for adhering the case, 
resin case, gel material, casting material, terminal 
holder including terminal electrode). The method 
for manufacturing the device shown in FIGS. 1A 
and 1B includes three steps of die bonding, wire 
bonding, and transfer molding, whereas the method 
for manufacturing the device shown in FIGS. 2A to 
2C includes six steps of die bonding, wire bonding, 
mounting of heat dissipation plate and terminal 
holder (reflow), mounting of resin case Coining), 
first filling of resin (potting), and second filling of 
resin (casting). 

An object of the present invention is to provide 
a semiconductor device which is light, simple and 
excellent in heat dissipation, and a method for 
manufacturing the same with high efficiency. 

To attain the above object, there is provided a 
semiconductor device comprising a substrate made 
of an electrically insulative material having a rela- 
tively high thermal conductivity, a metallic pattern 
member provided on one major surface of the 
substrate and having an external terminal portion 
extending from the substrate, a semiconductor ele- 
ment mounted on the metallic pattern member, a 
metallic layer provided on the other major surface 
of the substrate, a heat dissipation plate fixed onto 
the metallic layer, and a mold body for coating 
both the substrate mounted with the semiconductor 
element and the heat dissipation plate so as to 
expose the external terminal portion. 

To attain the above object, there is also pro- 
vided a method for manufacturing a semiconductor 
device, comprising the steps of mounting a semi- 
conductor element on a metallic pattern member 
provided on one major surface of a substrate made 
of an electrically insulative material having a rela- 
tively high thermal conductivity, the substrate hav- 
ing a metallic layer on the other major surface 
thereof, fixing a heat dissipation plate onto the 



metallic layer, and coating both the substrate 
mounted with the semiconductor element and the 
heat dissipation plate with an insulative material so 
as to expose the external terminal portion. 
5 This invention can be more fully understood 

from the following detailed description when taken 
in conjunction with the accompanying drawings, in 
which: 

FIG. 1A is a plan view showing a conventional 
10 semiconductor device; 

FIG. 1B is a cross-sectional view taken along the 
line 1B - 1B of FIG. 1A; 

FIG. 2A is a plan view showing another conven- 
tional semiconductor device; 
75 FIG. 2B is a side view of the semiconductor 

device shown in FIG. 2A; 

FIG. 2C is a cross-sectional view taken along 

the line 2C - 2C of FIG. 2A; 

FIG. 3A is a plan view showing a semiconductor 
20. device according to one embodiment of the 

present invention; 

FIG. 3B is a cross-sectional view taken along the 
line 3B - 3B of FIG. 3A; 

FIG. 4 is a circuit diagram for explaining a circuit 
25 of the semiconductor device shown in FIG. 3A; 

FJG. 5A is a plan view showing a DBC substrate 
of the semiconductor device of the present in- 
vention; and 

FIG. 5B is a cross-sectional view taken along the 

30 line 5B - 5B of FIG. 5A. 

A semiconductor device of the present inven- 
tion is featured by comprising a substrate made of 
an electrically insulative material having a relatively 
high thermal conductivity, a metallic pattern mem- 

35 ber provided on one major surface of the substrate 
and having an external terminal portion extending 
from the substrate, a semiconductor element 
mounted on the metallic pattern member, a metal- 
lic layer provided on the other major surface of the 

40 substrate, a heat dissipation plate fixed onto the 
metallic layer, and a mold body for coating both 
the substrate mounted with the semiconductor ele- 
ment and the heat dissipation plate so as to expose 
the external terminal portion. 

45 As the electrically insulative material for the 

substrate, ceramics such as alumina (AI2O3), alu- 
minum nitride (AINx) may be used. As the material 
for the metallic pattern member, copper, copper 
alloy and the like may be used. Further, as the 

50 material for the metallic layer, copper, copper alloy, 
and the like may be used. A DBC substrate can be 
used for the substrate having the metallic pattern 
member and metallic layer. As the material for the 
heat dissipation plate, aluminum, copper, iron, and 

55 the like may be used. As the material for the mold 
body, epoxy resin, silicone resin, etc may be used. 

In the semiconductor device having the above 
constitution, the heat generated from the semicon- 
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ductor element is transmitted to the substrate 
through the metallic pattern, then transmitted to the 
heat dissipation plate through the metallic layer, 
and emitted outside therefrom. The heat dissipation 
of the semiconductor element is therefore im- 
proved. Since, furthermore, the external terminal 
portion of the metallic pattern member can be 
employed as an external terminal of the semicon- 
ductor element, the number of elements constitut- 
ing the semiconductor device can be decreased, 
and the semiconductor device can be lightened 
accordingly. 

A method for manufacturing a semiconductor 
device according to the present invention is fea- 
tured by comprising a step of mounting a semicon- 
ductor element on a metallic pattern member pro- 
vided one major surface of a substrate made of an 
electrically insulative material having a relatively 
high thermal conductivity, the substrate having a 
metallic layer on another major surface thereof, a 
step of fixing a heat dissipation plate onto the 
metallic layer, and a step of coating both the sub- 
strate mounted with the semiconductor element 
and the heat dissipation plate with an insulative 
material so as to expose the external terminal por- 
tion. 

The step of mounting the semiconductor ele- 
ment on the metallic pattern member of the sub- 
strate can be executed by normal die bonding and 
wire bonding. The step of fixing the heat dissipa- 
tion plate onto the metallic layer can be executed 
by reflow using a brazing filler such as solder. The 
step of coating both the substrate and heat dissipa- 
tion plate with the insulative material can be ex- 
ecuted by transfer molding using thermosetting 
resin such as epoxy resin, silicone resin, and the 
like. 

The steps of the above-described method ac- 
cording to the present invention can be simplified 
since the structural elements of the semiconductor 
device are decreased in number. Consequently, 
the semiconductor device which is excellent in heat 
dissipation can be manufactured with efficiency 
and at low cost. 

An embodiment of the present invention will 
now be described, with reference to the accom- 
panying drawings. 

FIG. 3A is a plan view of a semiconductor 
device according to the embodiment of the present 
invention, showing the inside of the device from 
top, and FIG. 3B is a cross-sectional view taken 
along the line 3B - 3B of FIG. 3A. In these figures, 
reference numeral 31 indicates an electrically in- 
sulative ceramic substrate having a relatively high 
thermal conductivity. A copper circuit pattern mem- 
ber 32 is provided on the mounting surface of the 
ceramic substrate 31. The pattern member 32 in- 
cludes a bed 32a having a large area and external 



terminal portions 32b extending from the ceramic 
substrate 31. An alloy layer 33 of ceramic and 
copper is formed between the ceramic substrate 31 
and copper circuit pattern member 32 to fix the 

5 pattern member 32 onto the substrate 31 . Further, 
a copper layer 34 is fixed onto the opposite surface 
(hereinafter referred to as the undersurface) of the 
mounting surface of the ceramic substrate 31 by 
means of the alloy layer 33. The ceramic substrate 

70 31, copper circuit pattern member 32, and copper 
layer 34 constitute a DBC (Direct Bonding Copper) 
substrate 35. 

Power device pellets 36 each incorporating a 
power transistor, a power IC or the like, are moun- 

75 ted on the bed 32a. More specifically, the pellets 
36 are fixed onto the bed 32a by solder 37 and 
electrically connected to the copper circuit pattern 
member 32. It is preferable that high melting point 
solder such as Pb-Sn-Ag series solder should be 

20 used as the solder 37. In this embodiment, high 
melting point solder having a melting point of about 
310 *C is employed. Electrode pads (not shown) 
are provided on the surfaces of the pellets 36 and 
electrically connected to the copper circuit pattern 

25 member 32 by bonding wires 3B of gold (Au), 
aluminum (Ai) or the like. 

A heat dissipation plate 40 is mounted on the 
copper layer 34 by means of solder 41 such as Pb- 
Sn series solder. The plate 40 is exposed to out- 

30 side and serves to cause the heat generated from 
the pellets 36 to dissipate outside the device. 

A substantially cuboid-shaped mold body 39 is 
provided around the DBC substrate 35 to coat both 
the DBC substrate 35 mounted with the pellets 36 

35 and the heat dissipation plate 40 such that the 
external terminal portion 32b of the copper circuit 
pattern member 32 is exposed. The mold body 39 
electrically insulates the pellets 36 from outside. 
The exposed external terminal portion 32b is used 

40 as an outer lead. 

The semiconductor device of the present in- 
vention having the above constitution is directed to 
a motor driving inverter circuit device. The inverter 
circuit device incorporates six pellets 36 and its 

45 circuit diagram is shown in FIG. 4. Referring to FIG. 
4, each of the pellets 36 has a base terminal, a 
collector terminal, and an emitter terminal, and 
functions as a single power device (a bipolar tran- 
sistor in this embodiment). The pellet 36 includes 

so Darlington-connected two power transistors (of a 
bipolar type), a diode, a resistor, and the like, and 
is formed as an integrated circuit or a sort of power 
IC which is capable of driving a large current. 

The motor driving inverter circuit shown in FIG. 

55 4 is constituted by the six pellets 36 including the 
power devices or power ICs. All the pellets 36 are 
incorporated in a single envelope to serve as one 
resin-molded semiconductor device. It is therefore 
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eleven outer leads that protrude from the mold 
body 39 and include a positive power supply termi- 
nal ( + ), a negative power supply terminal (-), six 
input terminals BU, BV, BW, BX, BY and BZ, and 
three output terminals U, V and W. In FIG. 3A, the 5 
same reference numerals as those of FIG. 4 are 
shown in the vicinity of the outer leads. 

A method for manufacturing the semiconductor 
device shown in FIG. 3 will now be described. FIG. 
5A is a plan view of the DBC substrate 35 of the ic 
semiconductor device according to the embodi- 
ment of the present invention, and FIG. 5B is a 
cross-sectional view taken along the line 5B - 5B of 
FIG. 5A. As illustrated in FIG. 5A f the DBC sub- 
strate 35 has a tie bar 42 for connecting the 75 
external terminal portions 32b t in the vicinity of the 
end portion of the copper circuit pattern member 
32, thereby to form a lead frame. Since the pattern 
member 32 is in the shape df a lead frame, the 
semiconductor device can be assembled continu- 20 
ously. 

The manufacturing method will be described 
more specifically. 

First a DBC substrate 35 provided with a cop- 
per circuit pattern member 32 in the shape of a 25 
lead frame, is prepared, as shown in FIGS. 5A and 
5B. Pellets 36 are fixed onto a bed 32a formed on 
the pattern member 32 using high melting point 
solder 37 (die bonding), and electrode pads (not 
shown) provided on the pellets 36 and copper 30 
circuit pattern member 32 are electrically connect- 
ed to each other by use of bonding wires 38 of 
gold (Au), aluminum (Al) or the like (wire bonding). 
Then a metallic heat dissipation plate 40 is fixed 
onto the undersurface of the DBC substrate 35, i.e., 35 
onto the surface of copper layer 34, using solder 
41 (mounting of heat dissipation plate by refiow). 
After that, the DBC substrate 35 mounted with the 
heat dissipation plate 40 is located in a mold (not 
shown), and resin is caused to pour into the mold 40 
for transfer molding, thereby forming a cuboid-like 
mold body 39 around the DBC substrate 35 (mold- 
ing). Finally a tie bar 42 connecting the external 
terminal portions 32b of the copper circuit pattern 
member 32 is cut and removed, and the portions 45 
32b are formed into a desired shape (outer lead 
forming). By doing so, the semiconductor device of 
the present invention is obtained. 

According to the semiconductor device de- 
scribed above, since the copper circuit pattern so 
member 32 almost directly contacts the ceramic 
substrate 31 , the pellets 36 are virtually placed into 
contact with the ceramic substrate 31 simply 
through the copper circuit pattern member 32. For 
this reason, the heat generated from the pellets 36 55 
is transmitted to the ceramic substrate 31 formed 
of a material having a relatively high thermal con- 
ductivity, through the copper circuit pattern mem- 



ber 32, then transmitted to the heat dissipation 
plate 40 through the copper layer 34, and emitted 
outside therefrom. Therefore, the heat dissipation 
of the pellets 36 can be improved more than that of 
the conventional semiconductor device (shown in 
FIGS. 1A and 1B) which is so constructed that 
resin is inserted under the bed on which the pellets 
are placed. More specifically, the thermal resis- 
tance of the envelope of the conventional semicon- 
ductor device is about 4 • C/W for each power 
device pellet of 5 mm 2 , while that of the envelope 
of the semiconductor device of the present inven- 
tion is reduced to less than half of 4 • C/W, that is, 
about 1.5* C/W for each power device pellet of 5 
mm 2 . 

According to the semiconductor device having 
the above constitution, since the copper circuit 
pattern member is supported by the ceramic sub- 
strate, the DBC substrate can stably be coated 
when the mold body is formed by the transfer 
molding. Since the copper circuit pattern member 
is reliably supported, its thickness can be de- 
creased. 

In the semiconductor device of the present 
invention, the external terminal sections 32b of the 
copper circuit pattern member 32 are extended 
from the ceramic substrate 31 and used as external 
electrode terminals of the pellets 36. Using the 
copper circuit pattern member 32 as external elec- 
trode terminals, the number of structural elements 
of the semiconductor device can be reduced, and 
the cost for the elements can be lowered accord- 
ingly. Since the structural elements of the semicon- 
ductor device can be decreased in number, the 
number of steps of manufacturing the device can 
be reduced, thereby lowering the manufacture cost. 
For example, the conventional semiconductor de- 
vice shown in FIGS. 2A to 2C is likely to be 
expensive since it requires a large number of struc- 
tural elements. However, in the semiconductor de- 
vice of the present invention, the number of main 
structural elements has only to be five, that is, the 
DBC substrate, pellets, heat dissipation plate, 
wires, and resin, and the number can be decreased 
by four, compared with that of structural elements 
for the conventional device shown in FIGS. 2A to 
2C. Moreover, in the embodiment of the present 
invention, the number of manufacture steps has 
only to be five, that is, die bonding, wire bonding, 
mounting of heat dissipation plate using refiow, 
molding, and outer lead forming, which is less than 
that of manufacturing steps of the conventional 
device by one. As a result, the manufacture cost 
can be lowered further. 

In the foregoing semiconductor device of the 
present invention, since the copper circuit pattern 
member is formed in the shape of a lead frame, 
resin molding operations such as transfer molding 
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can be performed continuously and simultaneously. 
In the conventional semiconductor device shown in 
FIG. 2, a resin molding operation has to be per- 
formed for each individual product, which is inferior 
in mass productivity and operability, whereas the 
manufacture method of the present invention is 
very effective in mass productivity and operability. 

The present invention is not limited to the 
above embodiment. For example, in place of the 
aluminum, aluminum nitride (AINx) can be used as 
a material for the ceramic substrate 31 . Though the 
aluminum nitride is more expensive than the alu- 
mina, and a direct bonding method such as a DBC 
method cannot be applied to the aluminum nitride, 
its thermal conductivity is higher than that of the 
alumina and suitable to improve in heat dissipation. 
When the aluminum nitride is used for the ceramic 
substrate 31, the substrate 31 can be fixed onto the 
copper circuit pattern member 32 by using a braz- 
ing filler containing an element of group IV of the 
periodic table, such as Ti. The bonding method 
using the brazing filler is generally called active 
metal bonding. 

As described above, the semiconductor device 
according to the present invention is light, simple, 
and excellent in heat dissipation, and can be ob- 
tained with efficiency. 

Claims 

1. A semiconductor device comprising: 

a substrate (31) made of an electrically 
insulative materia! having a relatively high ther- 
mal conductivity; 

a metallic pattern member (32) provided 
on one major surface of said substrate and 
having an external terminal portion extending 
from said substrate; 

a semiconductor element (36) mounted on 
said metallic pattern member; 

a metallic layer (34) provided on another 
major surface of said substrate; 

a heat dissipation plate (40) fixed onto said 
metallic layer; and 

a mold body (39) for coating both said 
substrate mounted with said semiconductor 
element and said heat dissipation plate so as 
to expose the external terminal portion (32b). 

2. The semiconductor device according to claim 
1 , characterized in that said substrate is made 
of alumina of aluminum nitride. 

3. The semiconductor device according to claim 
1, characterized in that said metallic pattern 
member is made of copper or copper alloy. 



4. The semiconductor device according to claim 
1, characterized in that said metallic layer is 
made of copper or copper alloy. 

5 5. The semiconductor device according to claim 
1, characterized in that said heat dissipation 
plate is made of one selected from the group 
consisting of aluminum, copper, and iron. 

70 6. The semiconductor device according to claim 
1, characterized in that said mold body is 
made of epoxy resin or silicone resin. 

7, The semiconductor device according to claim 
75 1, characterized in that said metallic pattern 

member and said substrate are bonded to 
each other by using a brazing filler. 

8. The semiconductor device according to claim 
20 7, characterized in that said brazing filler is 

made of high melting point solder or brazing 
filler containing an element of group IV of the 
periodic table. 

25 9. The semiconductor device according to claim 
1, characterized in that said heat dissipation 
plate and said metallic layer are bonded to 
each other by using a brazing filler. 

30 10. The semiconductor device according to claim 
9, characterized in that said brazing filler is 
made of solder or metal paste. 

11. The semiconductor device according to claim 
35 1, characterized in that said semiconductor 

element is at least one selected from the 
group consisting of a power transistor and a 
power IC. 

40 12. A method for manufacturing a semiconductor 
device, comprising the steps of: 

mounting a semiconductor element (36) on 
a metallic pattern member (32) provided on 
one major surface of a substrate (31) made of 

45 an electrically insulative material having a rela- 

tively high thermal conductivity, said substrate 
having a metallic layer (34) on another major 
surface thereof; 

fixing a heat dissipation plate (40) onto 

so said metallic layer; and 

coating both said substrate mounted with 
said semiconductor element and said heat dis- 
sipation plate with an insulative material so as 
to expose the external terminal portion. 

55 

13. The method according to claim 12, character- 
ized in that said metallic pattern member has a 
distal end connected to the external terminal 
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portion (32b). 

14. The method according to claim 12. character- 
ized in that said semiconductor element is 
mounted on said metallic pattern member by s 
die bonding and wire bonding. 

15. The method according to claim 12, character- 
ized in that said heat dissipation plate is fixed 
onto said metallic layer by heat treatment us- 10 
ing a brazing filler. 

16. The method according to claim 12, character- 
ized in that said substrate mounted with said 
semiconductor element, and said heat dissipa- 75 
tion plate are coated with an insulative material 

by transfer molding. 

17. The method according to claim 16, character- 
ized in that said insulative material is epoxy 20 
resin or silicone resin. 
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